Objective-To compare record keeping and decision making in accident and emergency departments before and after distribution of guidelines on head injury management as indices of implementation. Design-Before (1987) and after (1990) study of accident and emergency medical records. Setting-Two accident and emergency departments in England. Patients-1144 adult patients with head injury in department 1 (533 in 1987, 613 in 1990) and 734 in department 2 (370, 364 respectively). Main measures-Recording of relevant symptoms and signs as determined in the guidelines; presence of, indications for, and rates and appropriateness of skull x ray examination and admission. Results-The median number of guidelines variables recorded for all study periods ranged from 7 to 9 out of a possible maximum of 27. For key decision making variables the presence or absence of penetrating injury was least likely to be recorded (-0 1%) and that of loss of consciousness most likely ( >75%). Altogether, the proportion ofpatients receiving skull x ray examination or admitted varied from 25%/o-60% and 70/%23% respectively; overall, 69% (1280/1856) and 64% (1177/1851) of patients were managed appropriately. However, no consistent change occurred in the departments between the study periods. For instance, in department 1 the proportion of appropriate x ray examinations rose significandy after distribution of the guidelines (from 61% (202/330) to 73% (305/417)) and appropriate decisions on whether to x ray or not also rose (from 65% (340/522) to 72% (435/608)). There was no significant change in department 2, although the proportion of appropriate admissions fell (from 33% (55/166) to 15% (19/130)).
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Methods

SELECTION OF DEPARTMENTS AND PERIOD OF STUDY
The results of the earlier questionnaire survey of doctors' receipt and use of the guidelines24 were used to identify departments in which junior doctors involved in the initial management of head injury had reported receiving and using the guidelines. Two departments which had attendance registers to enable identification of subjects and where accident and emergency medical records were In this study individual decision making variables were given equal weight. Clearly, decisions on some clinical signs or symptoms are more open to clinical judgement than others. We cannot therefore make a precise judgement on any individual clinical case from the data collected in this study. None the less, our results give some cause for concern.
The overall rate of skull x ray examination in patients with head injury varied over time and between departments (table 3) . Nevertheess, the proportion of patients receiving a skull x ray examination in both departments Again, despite a pronounced and significant increase in the proportion of cases with an indication appropriately given a skull x ray examination in department 1, the change in overall appropriateness was less pronounced, and no such changes were seen in department 2. In an earlier study assessing appropriateness of skull x ray examination27 a higher percentage of patients without guidelines indications received a skull x ray examination than in our study (9%/o to 31 %) whereas in a more recent study only one patient in 405 received a skull x ray examination inappropriately. 29 If all decisions for skull x ray examination had been made appropriately there would have been 1109 x ray examinations, compared with the 838 actually done (of which 159 were inappropriate). Thus more appropriate decision making could lead to more x ray examinations overall, but this would be offset by the clinical benefits and the reduction of inappropriate exposure of patients to radiation.
The As a result of this study and associated work the content of the guidelines (which now include details on management of head injury in children and on advanced life support), have been reviewed, improvements have been made in the dissemination process,' and discussion is ongoing to enhance the implementation of these guidelines locally and regionally.
